Antibodies directed against Lewis-Y antigen inhibit signaling of Lewis-Y modified ErbB receptors.
The majority of cancer cells derived from epithelial tissue express Lewis-Y (LeY) type difucosylated oligosaccharides on their plasma membrane. This results in the modification of cell surface receptors by the LeY antigen. We used the epidermal growth factor (EGF) receptor family members ErbB1 and ErbB2 as model systems to investigate whether the sugar moiety can be exploited to block signaling by growth factor receptors in human tumor cells (i.e., SKBR-3 and A431, derived from a breast cancer and a vulval carcinoma, respectively). The monoclonal anti-LeY antibody ABL364 and its humanized version IGN311 immunoprecipitated ErbB1 and ErbB2 from detergent lysates of A431 and SKBR-3, respectively. ABL364 and IGN311 blocked EGF- and heregulin-stimulated phosphorylation of mitogen-activated protein kinase [MAPK = extracellular signal-regulated kinase 1/2] in SKBR-3 and A431 cells. The effect was comparable in magnitude with that of trastuzumab (Herceptin) and apparently noncompetitive with respect to EGF. Stimulation of MAPK by ErbB was dynamin dependent and contingent on receptor internalization. ABL364 and IGN311 changed the intracellular localization of fluorescent EGF-containing endosomes and accelerated recycling of intracellular [(125)I]EGF to the plasma membrane. Taken together, these observations show that antibodies directed against carbohydrate side chains of ErbB receptors are capable of inhibiting ErbB-mediated signaling. The ability of these antibodies to reroute receptor trafficking provides a mechanistic explanation for their inhibitory action.